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In order to understand the chemical nature involving the species and structure 
information in the ‘Pechini Process’ for the preparations of titanium-based oxide 
materials, having chosen Ti(IV)-H4cit, Ti(IV)-H4cit-H2O2, and Ti(IV)-H4edta-H2O2 
systems, we synthesized and spectroscopically and structurally characterized a series 
of complexes based on the synthetic chemistry. The results are summarized as 
follows: 
1. The molar ratio of the citrate and titanium(IV) ion (H4cit/Ti =3:1) and the 
coordination mode of the citrate ligands in the titanium citrate complexes are 
independent of the pH and counter-ions. The citrate ligands chelate to the titanium 
ion through their deprotonated α-alkoxyl and α-carboxyl groups. The 
interconversions of different titanium citrate anions can be accomplished through the 
pH variation in the solution. The NMR spectra of the titanium citrate complexes 
isolated at different pH showed some dissociation of these complexes on dissolving 
in water, moreover, the dissociation increased with increase of the pH value.  
2. In peroxocitratotitanate complexes, the citrate ligands and the titanium ions 
form a tetranuclear anion containing two [Ti2O2(O2)2]2+ units, which is interlinked 
through the bridging β-carboxyl groups of the citrate ligands. The citrate ligands 
demostrate two coordination mode in these complexes, that is, two of the ligand are 
pentadentate and the other two citrate ligands are tridentate.  
3. In peroxoethylenediammetetraacetotitanate complexes, the 
ethylenediammetetraacetic acid ligand coordinates titanium ion through its three 
carboxyl groups and two nitrogen atoms, forming a mononuclear 
peroxoethylendiammetetraacetotitanate(IV) anion.  
4. The thermal decomposition studies of the isolated complxes showed that the 
stoichimetry of the thermal decomposition products are related to the molar ratio of 
the molecular precusors and the thermal stability of these products.  
5. Spectroscopic, structural charaterizations and thermal studies of titanate citrate 
complexes, peroxocitratotitanate and peroxoethylenediammetetraacetotitanate 
complexes demostrated that the pH factor, the molar ratio of the metal ions and 
ligands, and the thermal condition are very important for the preparations of 
titanium-based oxide materials by ‘Pechini Process’.  
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